Five mature dairy bulls were killed 10 weeks after unilateral vasectomy. Testes on the vasectomized side weighed 67% of the contralateral controls (P<.O1) and contained only 34% as many spermatids as the control testes (P<.01). Since a previous report showed little or no change in spermatogenesis in younger bulls at 23 weeks after vasectomy, possibly vasectomy temporarily interrupts spermatogenesis in bulls. In the caput-corpus epididymidis and in the cauda epididymidis on the occluded side, sperm numbers were 20% (P<.01) and 49% (P<.01) of those in the control side.
Introduction
After 23 weeks blockage of the normal egress of sperm by vasectomy of bulls, testicular histology and gonadal spermatid reserves were normal (Amann, 1962; Amann and Almquist, 1962a) . Thus, the authors concluded that sperm resorption occurred in the epididymis of a vasectomized bull. Although Amann and Almquist (1962b) also concluded that about 50% of the sperm produced by normal bulls are resorbed in the epididymis, recent evidence (R.P. Amann, unpublished) refutes this conclusion. Sperm normally may be lost in the urine of intact males (Lino, Braden and Turnbull, 1967) .
Based upon experiments with rabbits unilaterally vasectomized for up to 10 weeks, (1969) suggested that (a) sperm losses via epididymidal resorption may account for 10 to 25% of sperm production, (b) up to 40% of the sperm may be lost in the urine or by masturbation, and (c) vasoligation was followed by a 24% reduction in testicular spermatid numbers. The present experiment was designed to evaluate epididymidal sperm resorption in bulls during 10 weeks after unilateral vasectomy.
Materials and Methods
Five bulls (three Holsteins, one Guernsey and one Jersey) 6 to 9 years of age and averaging 919 kg (table 1) were unilaterally vasectomized by removing a 2-cm section of the deferent duct at a point about level with the dorsal pole of the testis. Both cut ends of the duct were ligated. The surgery was uncomplicated in all five bulls; only one bull (Industrious) showed moderate edema around the operative site for about 3 days. The bulls were killed 10 weeks later and sperm numbers were determined for the caput-corpus epididymidis, the cauda epididymidis including the short ligated section of 
Results and Discussion
Antemortuem inspection of the surgical sites revealed no sperm leakage from the ligated deferent duct, no spermatocele on the ligated ducts and no rupture of the ducts on the vasectomized side. However, the testis on the vasectomized side was smaller (P<.01) and apparently less turgid than that on the control side in each bull (table 1) . Histological evaluation of testicular tissue from the occluded side from Chuck (figure 1, bottom) revealed severe destruction of the germinal epithelium; normal cellular associations (Amann, 1962; Berndtsen and Desjardins, 1973) could not be recognized. Reduced numbers of spermatogonia and very few primary spermatocytes were in the tubule cross-sections and their cytoplasm often was vacuolated. Round spermatids were seen in occasional tubules, but only a few pycnotic elongated spermatids were seen in the several tissue sections examined. The Sertoli cell cytoplasm was highly vacuolated. Histology of the control testis (figure 1, top) was typical of that for many adult bulls; some seminiferous tubule cross-sections appeared to contain reduced numbers of primary spermatocytes. The destructive changes in the testis on the vasectomized side from Gold were less severe. Cellular associations (Amann, 1962) were recognized, but few elongated spermatids were seen in what normally would have been stages VI, VII and VIII. The numbers of round spermatids and primary spermatocytes also were reduced. Thus, following vasectomy abnormal formation of spermatocytes and spermatids occurred in both bulls. However, spermatogenesis in Gold as well as in Exconfident must have been normal in some other portions of the testes from the vasectomized side, because spermatid reserves on the occluded side of these two bulls were not reduced as much as in the other three bulls.
Numbers of testicular spermatids (table 2) on the control sides were within the ranges reported for adults (Almquist and Amann, 1961) . On the vasectomized side, however, the concentration and total number of testicular spermatids were only 48% (P<.05) and 34% (P<.O1) of the control values. These data are consistent with the qualitative histological observations (figure 1) of reduced numbers of germ cells, especially elongated spermatids, in the seminiferous tubules.
The unexpected destructive effect of vasectomy on sperm production invalidated the original objective of measuring epididymidal sperm resorption, because sperm production was not constant during the 10-week period after vasectomy. Nevertheless, epididymidal sperm reserves were determined (table 3) . On the control side, epididymidal sperm numbers resembled published values (Almquist and Amann, 1961) . Sperm numbers in the caputcorpus and in the cauda epididymidis on the vasectomized side averaged 20% (P<.01) and 49% (P<.01)of those in the control side.
Some sperm must have been lost (resorbed?) from the occluded eipdidymis because total epididymidal sperm on the vasectomized side was only 35% of the controls. If sperm production ceased on the vasectomized side at the moment of surgery, an average of 19 billion sperm was lost from the occluded epididymis during the 10 weeks after vasectomy. This estimate must be conservative because sperm production probably did not cease in all five bulls (table 2). The dramatic reduction in epididymidal sperm numbers in this experiment is in direct contrast to analagous observations for rabbits (Swanson and Hafs, 1969) where-in the number of cauda epididymidal sperm was increased four-to fivefold 10 weeks after vasectomy. However, as in the bulls in the present experiment, vasectomy significantly reduced (24%) testicular spermatid numbers in rabbits.
For younger bulls, Amann and Almquist (1962a) found no influence of unilateral vasectomy on testicular weight, spermatogenesis or the number of testicular spermatids at 23 weeks after surgery. Similarly, Igboeli and Rakha (1970) found no reduction in testicular weight after bulls had been vasectomized for 5 years, although testicular sperm numbers may have been reduced slightly. Baillie (1962) concluded that obstruction of the mouse epididymis was followed by reduced rates of germ cell mitoses as part of an adaptation by the testis which was completed within 14 days. reported that rabbit testicular spermatid numbers were reduced at 1 and 2 weeks after vasectomy to 66% and 38% of controls, but were restored to 76% of the controls between 3 to 5 weeks after surgery. The present experiment did not establish if spermatogenesis in bulls is altered Amann and Almquist (1962a) .
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